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i 




^-71 ^oflAi, 

R'€-H£c Glu-Glu°lul, 
R 2 -fer H E-cr 0H°l31, 

R 3 fe H, tf2i, Ara(p) - Glu £fe Ara(f) - Glu°l A. 

£ i 

£ l£ *NleA}olE. R C ^ Mc, ^1^)^a>o1h.^ 7tfH£-fi|4Ht«l ^tg- # y, PPD. PPT 3 ! «1)E^o>^s.o}E.ofl 2)® 
#*1 Jl4# ^"Jlt!" MTT ^*M:n. 

S. 2fe PPT 3 ! «4€- BflEj-oHIS.olH. « 0 V ^1 S^* ^-<?1?V MTT 

S. 3-fr Sl^^H^- 3 ! 7}-^-g-=fl^VS°l y, PPD, PPT 3 ! IKUM *|-g-°)l Bfl^o^s.olc s-^ 14 

£ 4fe ^Mli^H^ Rc Mc. ^li^H^ 3 ! 7>^^-«I)aV1-<?1 y, PPD, PPT7> i^-f Sil? (staurospo 

rin)°fl ^«fl -8"£€ oH-SAl^ofl nl^m <S^-fr ^<atb 

£ 5fe PPD 5 PPT7> n)|Efo>^s.olc # $s))g>^ Q -Al3e|i3M;^ f7M ? Jt «D^l! -fr* ^ 

£ 6-8- ^ji^H^ Rc * Mc, ^li^r^ 3 ! 7>^^AV # oi Y S1 ^a}7> ^-^14 ^3* ^^d* ^91 

^ ^ v}3_ (water maze) *1 ^ l^M 31, 

£ 7a 5 7b£ ^iiAWs. Rc % Mc, ^li^ol j=<q 7H^£ «flA_y.§.ol 3^3" # Y, PPD, PPT 3 ! ^ 7 > 3L^« 

£ 8a ^ 8bfe ^InAWE. Rgl 5 Rbl7> eflSS] H *1* f^ 3 ! ^)^A>o]£L Rgl ri Rbl o} LC . mass 
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£ 9a 4 9bfe 4^44^. R g i 4 R b l4 LC - mass* 4*4 4444* 44 44^, 

£ 10a 4 lObfe 4^l£44£- Rgl 4 R b 17 r Jf4« 4^4 ^ 2:3] A] £. PPT 4 PPD4 LC - mass* 4*4 
43 31 H» 44 444 

£ 11a 5 llbfe 4^4°1^ Rgl ^ Rbl 7> ^44 SflS4 «4 4 4 i£4 4-S- # 4<*fl^4°lH Rgl ^ Rb i4 ^ 
aH *£• 44 44M1JI, 

£ 12a 4 12bfe 4^l£4 0 lS Rgl ^ Rbl4 ^44 4S.4 14 4 *1 2*1 4S- f- PPT 3? PPD^l ^43 *.£ + 

444 4<*1I4 44 
44 °1 W 

414 4?4fe 7l# $ n. £-°>4 ^-2fl7l^ 

4cflA r 3W4fe ±b* ol^-sl ^-4tb ^7 r 3. 9in ^44 444 ^44 4 D fl(senile dementia)^ HMM 444 44 
§-*fl.sL 1fS|2 44. 4 44* 44*4 44 *F34 43.*ll4 °114*ll7r &4 4314 444*114 

4 £4* *44:a 44. 



4a*4°14 *§* £44 *H*4H 7>4 ^&-it 44-°-3., 4-3-44 °H1 ^4 4s*)14 71144 4*Si4 7>4 €• °1 
*#4 44fe *84 444 444 #44 44 &4fe 4°144. ^=14 4e4 ^44, 4444. 444*44 4 4 
a4*43 44 ^4o|] n^e)-, afl444.§.4^4 44 434 =12. 44 44444 4*§4 n fl* ^-2.4 «°J°s 44 

44(Selkoe. Annu. Rev. Neurosci.. 17:489-517(1994)). 444 £44 4"fl4 4^-^) 4^* 4«fl4fe «1144 

43.4^4 4444. £fe 4444 Jl4« 7>444 -¥-444 4* #44 71144 *1)4- 4^-44. 



^*fl n]-^ FDA 4 *4* 44 4443! 4fe £44 4 D fl 4S.4S.fe 43.4 (tacrine (Cognex4)) 4 £444(done 

pe Z ii(Aricept4))°l 44. 4** -5-^ 44 44*43 4^4 444*44 %4* *7 r 44fe t^ts 4 20-40 
%3 44<H144 4 D fl4 444 44 S:4» 44^4. 



4*114*4 #444 Sl47> 44^711 4444 444 7>4 *4 4444*44 ^4 D »4H4 44* 4444 
7ls^fe 4°1 7fl4^°14. < 3444(Am P akine)-& 444 7>4 *4 4444*44 #^-4 D fl4m4 44* 4444 

7lfe **444 4^°1144 4444* 4*1, 47flfe 7fl4444 44=fr44^(Cortex Pharmaceuti 

cais)4 NIH7> 4444 4444 *44. 7fl44 4^44 4^14*4 44^1^-4fe Ju4* ^-4 4 

s. 4444. 



*e|7) (free radical) fe 3 4«fl 4*444^4 44*#444fe 4^s. 4^444. £4 ^2^14 4*11 

4 4^4 344 444^14 44 4 4 (selegiline) °1 4^444^ 44*4 443* *444fe 4*-S 4^44. 
4^4 n)44 A. C, E. 4efl4. 44-4S.4 ^4 444-^171- 4s4°14*i4 44* 34^ 4 *.s. 4444. 



44^*§* ^44°1) 444fe ^^4^^1 44444AS, 4444. e*44, 447(14 ^4 44 ^47} 444^. 
44^4 4*#* *44 4 44. 44^^ 444 H44fe ^4 ^-44 (substantia nigra) 4 £444 4 34^4 

444 44°fl 3*11 ^ 4S444 42:^1 (neostriatum) ^14 4 £44 444 444711 4444 44(Fahn S.. Pa 
rkinsons disease in: Diseases of the nervous system, (ED) by A. Asbury, G Mckhann, pp.1217 - 1238, Saun 
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ders. 1986). ^ aKl^tgS] £-4^1^ <t!^>*fli4 a>^o] zj^ol 



olefji ^ &0.14 ^7.fl? r *l sKi^ S.3)-^l^ -il^lS. A^-g- 0.5. ^ls>ji aIt^II- ^ a) 7) ^ 

*13.*?H 3^3: °H ^ 0 l-n-f^ *>M-s.fe Ai^^li 4^31 ^^tb« < a°l 5U*i tt'fr.S**^ 

^ i£8l|i (oxidative stress), <>flM*l ^\ °R\ *lS.^LeW -n-*i*r3 #^^<^1. *-g-^ *> n l^ 
4> (Excitatory amino acid toxicity), <te *o] £)<H ^ 43.*\9 <&<L*lt\r5L VQW*. 

aV^ ^e si l^ 7 > ^J^tgofl ^wVs)^ £31-^1^ Al^^i ^o]ol^ ^TH-o] $o] ^^s)ol5»icf( 

Fahn, S. and Cohen, G., Ann. Neurol., 32(6) :804 - 812 (1992); Foley P. and Riederer P., J. Neurol., 247[S 
- ppl. 2] 11/82-11/94 (2000)). 4^ £43*1 4*1£*S 7fl^* aJ-s^e^s. f >g o S ^£4 

0} u] ^1^)4^* ShssUfe Ai^Tfl-i. ^ £4* 7>^1 71) to] ^-8-*r4. 



o] Af^ol) Sl«||^#4. ^i^ofl flo^ Al^^i A}<* <i| 1) ^.JfLEHHJ= 7 -|. 

NMDA, AMPA. 4°1 M^i (kainic acid) ^ 4*fl #^44^ °l£r^ -f-tb a}<I (glutamate excitotoxici 

ty), 2) -£43 ^ (£4 ie^i £^ -fj-e)7) s.Aj) 3) o>§-s a] i ( jia> £^ 7} ^a^ji 51 cf. 4##°1 

:f o]e^ <gi£S) 4^#-g- ^-Sl) ^liAl-rfol ^Slfet-ll, ol&|t!- 4^ 4*114^ >fli^>^-8r ^ 

44fe 7fl^-ol 3g_8_44. o] %q _4 (blood-brain barrier)* ^ -g-ol*>7ll ^^-*> 
O^O]: tH-i-cH ^^tb ^>°1S1 A]^i TgAj-j. ^Al?!^, ^ A] ^7)11- ^flAje}^ #^21 7fl^ol ^^.g} 

cf. ns1«4 ^^4^1 5:4^1^1 ^ls.^11^ 7fl^-sl^sa^ 



^iat§-e- -n-^^$o.s. 7pj- **i £#£i^ -fr^ ^i^Tii ^Biii- ^21 *>q-*m. ^.^^ d 

-f-i-^ *21 ^^l^-ollSr 2) **2l q-E}-\4-c}. rflS)lS ^V]:^^ 4 - 5^ cflsfl^°I 1> 

*§ "^^^ 30-40cfl°l*l , £ 15^1 -a^Hfe ^l^Tr ^-^-S Si4(Adams R.D., Victor M. and Ropp 

er A.H., Principles of Neurology, 6th ed. Singapore: McGraw-Hill, 1997). 



^UH^-fr ^ 7\W (basal ganglia) 4 tfl^B)^ Aj^^i^ Al«j^ol ±£3. s.^ n] a & V^ (caudate 

nucleus)^ *\ 4 (putamen) 3 >H ^ v ^4^, £*1 ^^^4 ^^^^ ^*£2l H^^^S * 

1993^4 tl^^^^ ««l-fr^^>7> #S.^sl^o_^_ -n-^7> aV^-o. ^ 3 ^ (huntingtin) °1 4^ ^^^*14. 

o.v+ ^*)| §^-tb ^^7} ^^^014. ^?fl4^1 «fS.fe 7fl^2)lol2:(caspase)eTfe 3l^7> tb^fe 

^, nelal AHiAfs. <y o.^ nfl a>^. AEj]| i7 } ^ (Gutekunst C.A., Norflus F., 

and Hersch S.M., Curr. Opin. Neurol., 13:445-450 (2000)). 



(haloperidol) 0 ! ^ (reserpine) , #S7>3Jl (clozapine) . EflS^a>H^ (tetrab 

anazine)4 ^^r ^4^1 ^AS= ^W%^r <*A*\S= 3.^7} «*. *^ 0 H V f " ^ 

*<>1 34(Adams W tf^^Bl^* «l*tb °1 iH* ^*2] o]^ ^^0] ^ ^s>^ ^ a 

^^1^ =r Sa^-M" ^«r^ ^1^!* ^ 
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-8-2} 7) (f ree radical)^ £R> tf4 ^l^S] 4 ^5.4^ ^r^AS Ji-ilsU SUr^. 

^T^^^H 444^ AflXAVtsl ^7]^2] 443. ^l^S]o1^4(Halliwell, B. and Gutterldge. J.M., Mol. Asp 
ects. Med., 8(2) :89- 193 (1985); Siesjo, B.K., Agardh, CD., and Bengtsson, F., Cerebrovasc. Brain Metab. 
Rev.. 1(3):165- 211 (1989); Schapira. A.H., Curr. Opin. Neurol., 9(4):260-264 (1996)). M)3.^ ^7}3\ 
%$°] #7>*>^, *|« 4#4°fl ^tb 4434 44, OH °ll 44 DNA ol^^^aM- -SH# S.44fe -£4* 
-§-°ll 4*fl -1^8: 4134^4 43s 44^*r5a4. 3*H4 ^4i4 4t<>JI -n-el7l7> 

4°144fe *1« ^ 4-§-^ 4^(reactive oxygen species)4 -fl^*>> ?J 4#4*W 44 S)|^ 43 

AfliSl 4144:i:4(Flamm, e.S. et al.. Stroke, 9(5):445-447 (1978); Kogure, K. et al.. Prog. Brain Res., 
63:237-259 (1985); Chan, P.H., J. Neurotrauma., 9 Suppl 2:S417-23 (1992)), 44£-*3 444 ^iHH F 
e 2+ 4 ^7>, 44 §-¥-44-8:4 #^f-44-£- 4443^4 4lNH^(catalase)4 S-444 444 

■§-°l] 44-8-4714 ^(Sofic, E. etal.,J. Neural Transm.. 74:199-205 (1988) ; Fahn & Cohen, 47l §"4 % 
S). ^S^|o))>| Fe z+ s\ ^7>(Dexter, D.T. et al., Ann. Neurol., 32 Suppl:S94 - 100 (1992)), 

. 444^ afl4 o].^S.olH.o(| 5)4 43 7] (Schubert, D.. et al., Proc. Natl. Acad. Sci. U.S.A.. 

92 (6): 1989- 1993 (1995); Richardson. J.S.. Zhou. Y., and Kumar. U.. Ann. N. Y. Acad. Sci., 777:362-367 
(1996)). ALS°fl4 Cu/Zn 44444^ c^-° (SOD- l)-n- : S4 0 l44 % #444 (Rosen, D.R. eta 

' 1., Nature, 362 (64 15): 59 - 62 (1993)) *4 * *r 44. 44 24 444 4^44"i-4 44 ^efl^7> 444 
431^ 43344 «°J°£ 4444^ 34 4*8^ ^3341-4 SJS^I* 7))^<H1 444 44 
44 ^^^i^^-i" 4*14^ 34 nfl °- s-a^o] s)j7 #4. 



4 4^444 4*8^ 4444 4fi4|# ?fl444 44 4^* 444 ^4, 44 (Panax ginseng) 4 4* 4 4 
4|^44S-(ginsenoside) Rbl4Rgl4 «fl 444JL4 E.4 44°-344 ti^W .£5:4^ 4^4 3l^7> ^-g-# 
4# 443. 444 4 &4(4^- ^-44€ H 99-2886634- 44-8- 4444 44<d4 4444 4-°° 

s. €■ 44444 444 Si* 3-2.3. °fl444. a4 *1I44 , 334h.4 44-^-344 43^4 .£3:4-5.3 ii44 

*H4 44I" 4^ 5444 Ala^7> 7l]44 7>444 nfl^. £.4. 



H344 4 n l)4 43-4^ 4^4 3fliflA]i^o] i,] ^-rf (Blood Brain Barrier; BBB)fr -S-a).^ 0 ) 

1,000°1M- ^ Rbl^r Rgl^l- ^ ^^1 «-^7> *2l-£l$i^.elEr ^zl"S}7l7> ^#14. oJ-el-Ai, 

•& ^7>#^ BBB* *4^°1 nflEW-ia ji.olH.3l S-aJ^. 7^1 e>^ ^ §-7f7> Jl^* 5Jo]^ ^^ofl 

57j *H ^!>fli^>olS.Sl 7>^^-gfl y K ^4icA>olH. Mc. £i£4H4^t(Protopanaxadiol; P 

PD) 5? H.S.S.4H-4Hel*(Protopanaxatriol; PPT) 4 S^ol "^^7^ Xi^l S-fr ^^Ms. Rc^: ^ 

SL3. ^4, oll-ol «11e1-o1-^so1h. s-^ ^ ^ ^s() 3:4, ^ >o^Ai]5. ii £41 M-4^# ^s>»l 1J- 



§^°1 oi^.jX7> t}^ 7}^ 4^1 
€■ ^21 4z-3£ S)^^ i4^*fil 4* ^ ^lao)i *^*4«-«-n-«r& 4^- .***rte ^4-. 

av 7 | s-^oi) ^. ^-t|ofl^^ *>7l 4«,H is a^lsl^ 4^-# Efe ^21 4^ 0.3. ^^-s]^ 
4fe *UMd 4^«r4 o)]« 0 v £fe ais-8- 2:^#oi ^i^4 : 

44^1 j 



- 5 - 



^7})^ ^2002-0084311 




-WW*. 
R 1 H Glu - Glu - 

R 3 fe H, tfSi, Ara(p) - Glu - Sfc Ara(f) - Glu - *>1=V. 

£ ^tgofl^ ■■ o^Hli^ 9*a4(Ara(p) -Glu)" 44^2, ^BflS] 444^2 1*44 tf22 1*44 

5J, - 44«lk (Ara(f) -Glu)" ^4^ 0)^ 44«1^ 1*3*4 **2a. 1*44 ^* *j n l 

*4. 

* tffl^H 4*3* 1^ ***** 5. 7l*H4 ^t°14. 



1 - u - * \ 

m% 


R 1 


R 2 


R 3 


PPD 


H | 


H 


H 


PPT 


H _J 


OH 


H 




H 


H 


Ara (p) - Glc - 




H _j 


H 


Glc 




H 


H 


Ara (f)- Glc - 


*H1^4°l^Rc 


Glc - Glc - 


H 


Ara (f) -Glc- 



^oflAi «t«| 4**1* = 3.£.4444*(PFD) S £££3W4H£]|- (PPT) °1 4. 



av 7 ) sj.^ l2 ) 44, 4* *°i **3 4«* *#<3 *). **3S.#^ 

<*(4ZZHl£<?! *Hf<?§ *)4 ** ^l^rS. tfS.TT<?§, -fM<§7l<g(°il: SeH*4*^. E^ofl^ofnj.g m^<S, 

4*^ *) * *«a*H 4** 4*^-^-3. *1-8-£l^ 34 ^Bfls. <r fl4. 



«<34 ***** m44*3.<>l;=.4 ^ A 3^* 4*l*:a. 4!3<*fls* Ji£*fe ****** 44, 

n vivoH*! BBB* *444 ** 44*3* 4*44:0. *34|i4 4\3^ (synaptic density)* *44fl -2- 

*h 4*1^ 4*^ *4 4**41 3)*fl -f^r* 4* « 43- ^4* 44^4. * *^4 

***** *I|44*S.4S.* *!^Hr a -4343)4^(0 - seC retase)4 *4* *44444 ^^o^ S o|es1 
^ofl #4* *<flSL4iSl B -4343)4^(P - se cretase)4 4^* 44*2-3.4 1e}o^£o1es] 44 

* 4444. 
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42H, *fl^* 3*11. ^^ OJ i. "l^s.*. 3^ 

4m-*«*. t-a- ^-d ^ sa^. 



^jig >i#S.k n)^^ l-ejUl^nl-i-el^., -§-, nfl ti^H Milfoil o] e > = ^-Al^laofl o] e <g 

3 n>^Lv)|^ iEflo>^ole ^ #-§--fi-# « ^ SZcf. §^1, *J*3*ll, *#*ll, £**)1. ^S. -n-SM. ^-^Ml 



^s] 4*^3) 2-8** 3=1. s^, 3<q £fe e-^-i- <^ ^Sf **fi ^ sa^. * ^3 2 

. ^.g.^ -f^^ 0 ! lH ^M 5 !?* -fi-3L^€-0-S.^i 1 i-fl*l 100 mg/kg sfl^-, S>7)1^- l 10 mg/kg 

^ Sli is) Sfe «^s) 3. t4¥<H ^ 5^. ^*HH-, #^ ^*s] 41^1 ^M*** ^S., «r^>sl 

€-*»8«>l ol#*AS S'froW 11 *. 

^a1o)]o))a^ /*.}•-§- ^ ^# YUK, ^Afl^AVol^ Mc ^ Rc, i5L£3H-^-§-(PPD) ^ =S.S.3)-HA>Se|€-(PPT)-& 
^-^ (Advances in Ginseng Research, 1998, The Korean Society of Ginseng (*H* ^1 ^ v ^^ ) 

^)«| J; B)]^0>^H.OlC ^1 JLjSf 

olAVoil^ §-ej^ uflEj-oVaS-Ol^ « 0 V^] Jr^l- SA>s>7l ^)«fl c|-g--4 ^o] MTT ^ (Gillardon, F. 

et al., Brain Research. No.6: pp.169 - 172(1996))* ^^1«t^Ct. 

96 -HiHHmofl -tl^°>-*fl 3. # (neuroblastoma) B103 ( d 1^ Salk Instituted Dr. David Schubert 0 !] 7fl ^ 

-o 10 !^*) 5 X 10 3 ^15.-1- 100 tdQ ^fl^l [DMEM (Dullbecco's minimal Eagle's medium) + 10% FBS (fetal bov 
ine serum)]*!- M * 8 % CO 2 , 37^^^ ^-f-S-°> Bfl^SrSJ^. DMEM-^-S. «fl^# ^o>^ ^, a!« 

# ^-StS. ^e]s>Jl lAl^V Jjc «1]E|-o>^h.o1c(25-35 ^Ef 0 !^; US peptide. CA, n l^")# 25 P M ^SS- ^^*> 
<&t\. o] #sflo]e S 37 TCofl^ 18 Al^V ^-o> tfjigg. ^ MXT ^-oP[ o)A}.« ^^<g- (PBS) oll 3- (4,5-^°ll*-2-d 
-2.5-^*1^ -2H-^Ser*el-8- «-S.u>olH.7> 10 mg/mfi ^VXife -§-°-^) 15 ulMr ^^s>51 37^<H1a1 

3 ^fl^l 4*1?V*SV 100 ^d -g-«fl ^*°-S(10 % SDS, 50 % cHlHa-i-oHS., P H 4.7)* 7>s>jl ^Vcfl^ 

S.90%2] wV^xfloil ^^-0)1^1 «}-Al) «V-§-Al^4. ^-^-^-S.741 (scanning multiwell spectrophotometer)* °l-8-«>°i 
570 nm « 630 nm^M ^ *^"£* ^® * 570 nrn^l 2HM 630 nm^ ?t* ?}«rS^. 

aflE}o>^ £ olH°}-^- ^ol^ Al^Afli^-^- 100%S. #ft*nfl, 5V^# Y, ^l^l^olc M c ^ Rc, PPD ^ PPT* ^ e] 
« -tl^^li^ Aj-rfl^ I2^£l4^ ^4* ^Si^^, *^1^ -n-d^ol oi 

^-* 
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[S2] 











o / 


100 


KC 


i 


161 0 ± 4 9 


p- . A R 
KC-r Ap 




106 0 ±0 9 


KC 


10 


126 7 ±3 7 


n„ , a ft 
KC + AP 




107 2 ± 1 9 


V 
I 





157 7 ± 3 2 


Y+AP 




102 8 ±1 5 


v 
I 


1 n 


123 5 ± 4 6 


V i A R 

Y+Ap 


in 


115 5 ±35 


Mc 




148.0 ±6.3 


Mc+AP 




106.1 ±2.4 


PPD 




137.7 ±4.8 


PPD+AP 




106.7 ±6.9 


PPT 




157.4 ±3.3 


PPT+AP 




106.6 ±1.2 


PPT 


10 


140.3 ±6.4 


PPT+Ap 


10 


119.7 ±8.5 



S$K •fc-S.ofl n)-^. nflE^o>^s.ol= Ji^-i- ^o]5>7l ^«tl PPT* 10 nM 10 

u M n£) *1~8-*M 4 v 7l2f ^ ^«-§- ^ £4. H 2°1H * *r 9X$= »>4 PPTfe ^£ 

I^Hl 2: *8~i>3* 14 

^li^V)^ ^(Becl, C. et al., Cell, 77: pp817-827 (1994); Yamatsuji. T. et al.. Science. 

272: ppl349-1352 (1996)) 

o]AV o.2fl S^#*ol AE;]|A f «9*H?1fe7>«- BflH).c>^ S . 0 lc tflA) ! y M fil H z 0 2 » 

<4 £o| A]^ 5Ha-#-i-a- H 2 0 2 °11 3^ AjTj^iAVl- « 0 V*1*)-5S sj-A}.^.^^ <£ + 
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IS. 3] 







5:4 (%) 


it r\ 




100 


Y 




486.5 ±2.1 


Y + H 2 0 2 




469.1 ±5.2 


PPD 




494.3 ±3.5 


PPD + H 2 0 2 




219.6 ±3.0 


PPT 




516.1 ±1.6 


PPT + H 2 0 2 




381.3 ±0.9 


PPT 


10 


516.5 ±1.2 


PPT + H 2 0 2 


10 


457.8 ± 2.5 



• -R-sU ^#1- 0 1 ^sai^s. ig-*]«|.fe*|t- ^ii7l ^sH, Bfl^oj-^s.oiH. cflA] 01 p M s] i^si 

W(staurosporin)-i- *>**rfe Xl^Skilfe ^A]ofl ja). 0.3. ^xfla*) o>3-£.Ali§ #£.^3. a\ 

7H #3** *-«l*W ^i^l 4$32E« 2^ r *r534. ^ 14. S. 4 ^ 2- 4^^ * *r Xife »W & 



Lg-41 





*l«f-« ^£(n M) 


Jl4(%) 




0.1 


100 


Rc 




191.4 ±4.9 


Rc + S 




97.0 ±4.8 


Y 




170.3 ±2.1 


Y + S 




96.7 ±2.0 


Mc 




178.6 ±6.3 ! 


Mc + S 




101.1 ±2.7 


PPD 




176.5 ±3.5 


PPD + S 




89.2 ±1.0 


PPT 




169.7 ±1.6 


PPT + S 




107.8 ±2.3 


PPT 


10 


173.1 ±1.2 


PPT + S 


10 


104.6 ±2.7 



■^Hl 3: sAPPa (a -Secretase derived secreted form of amyloid precursor protein) ^7} 
Al3e)t1]ola(a -secretase) 3 ^V*}^. 

APP(amyloid precursor protein: o>^S.<>lH. ^^^)# ^-al^ ^ 3 °H1 (neuroblastoma) B103 

M]^ {°}^ Salk Instituted Dr. David Schubert°fl >IM DMEM + 10 % FBS ^^|7> i 0 0 

mm 1000 K S. -f-elHUtb * 37t, 8 % CO 2 2^#°-3- #Afl nfl°cfSf^tr. «ll*l» Wi DMEM(Gibco. *>)^) 

2-3. !}-§- PPD, PPT ^ PDBu(phorbol- 12,13 -dibutyrate: Sigma Co., D l^)# luM^lOpM^I 

7V«H is Al7>-§-oV d afl^Sr^tK A A 0 ^°.3,^ ^-^*>31 ^-g- (viva spin centricon. 

<a^: Vivascience, Binbrook Hill, Binbrook. <8*t)<>.3. ^HS* WW 2 M5/mld 

Als-i- §tils>ji 8 % SDS-PAGE #7l ^-f-Sr&tr. 
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a J|E.l- PVDF(polyvinylidene fluoride) 4 (Millipore Co., Bedford. MA, D l^)°i] 5 % iM 

-n-(skim milk)S. -&S.^^r ^ sAPPa -^-oH*?! 6E10(1:2000 3^. Cat. No. 320-05, Senetek, Marylan 

d heights, MO, 4 v *°fl^ 2^^-f-^ PVDF^4 Sh§-*m4: &&°] ^Vt 4-§- PBS3. 33 *\]%& 

24 ^ IgG(Amersham Pharmacia, Piscataway, NJ, D 1^")^ 1:3000 7}*H 

^oflA-l wV-g-Al^t}. s^lSl SH-^jS* J£7l ^«>c^ ECL (enhanced chemiluminescence) ^# ?1 S (Amersham 
Pharmacia, Piscataway, NJ, n l^)S *r**M tt*^ HS^# S^rS^. 4 43 "JHr Sr^^ (image 

analysis)* **H ^34£4. 



H 14. PPT» pptI- ^BlSH cliSl alSfl sAPPa 3 §-«l^=°l 3 *7>6>«c1-(£ 5). 

. -^aH 4; p .Alae)Bj)o]a:(P -secretase) 4*11 3.4 

-a-sfl 4*J-#-&°l afl^o>^s.o]^ ^MSl <a- u 4^ -g-*B JLi<a BflEW^eiiHH^o} e^^^ 

H4848 (Bachem °H4 T 1 ^)* 4**rS|a. PPD 5 PPT* ^-§-^3. 4-§"4Si4. 

Apps. ^-wIb)-^. *1^44.5.* B103 >Hli^» DMEM + 10 % FBS «H*14 100 mm ^^H 1500 K^l 

efl°Hg4 * # A fl «H44j1 MEST 4#^(20 mM MES. 0.15 M NaCl, 0.5 % He|-E- X- 100, pH 6.0 C^^r^ : B 
achem))AS Jfli* 1^34 /Q3. >4I-£4. 

S. 5Sq- ^* o<fos 200 mM 4^-§- (pH 4.5) 4^4 B -*lHe]Efl°l^ ^*fl^ ( p -X|3.E}Efl 

ol^S] 7]^3,*\ 5 v M^l M2465(Bachem) ^ MEST £4*flS ^4534. 37t:°)14 10^-4 4 

-§-44 Jf. S. 54 41 S **** 4434. 



fa 5] 















o TTHT 






MEST 






5 


37.5 




2.5 


5 






5 ; 


37.5 ; 




2.5 


3.8 


1.2 


til2?H4848(100 nM) 


5 ! 


32.5 


5 


2.5 


3.8 


1.2 




PPT(100 nM) 


5 


32.5 


5 


2.5 


3.8 


1.2 




PPT(1 P M) 


5 


32.5 


5 


2.5 


3.8 


1.2 




PPT(10u M) 


5 


32.5 


5 


2.5 


3.8 


1.2 




PPT(100u M) 


5 i 


32.5 


5 


2.5 


3.8 


1.2 



^ig-^-g: 37'C<*I]4 244-^4 ^>-§-a] ^1 360 nm (excitation) ^ 508 nm 4# (emission) 44-2-^- 
^i2.S°lEl(n u orometer)S. ^=-4514. 3-^3 4*fl34^r tfli* tfl«l 4*fl^-£.sL 444S4. 
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w J . . 


PPT*m£ 


100 nM 


1 p M 


10 p M 


100 u M 


4±^«il Jl^(% of control) 


0 


0.6 


3.31 


18.1 



^4°fl 5: ^*fl^(in vivo) 

4^4*-»H4 nt[o\^s.o]B. J^g IJ-^I X4-& 44^ ^H1^4°l^ Rc ^ Mc, Y ^ K. PPD. PPT* tfltfo. 

3. ^ikWW **1*M 4)4 a *MI*rfe =r «1 3. (water maze) 4^* ^4*rSl4-(Mook- 

Junget al., J. Neuro. Res., 63: pp509-515 (2001)). 

'=L ^ 5. 6°IM * *r Safe 44 z>o] ^^HS- Rc £fe Mc, £fe Y* ^4 ^ *<*IMfe ^S^^'St 1 ^:* 

. j=lcx^ 42:-£°f|4iL4 * *£-§--§- 447}^ ^£7> ^ >t5*4. S£^\ K, PPD Sfe PPT# 5<H]4S- -B- 

* 42^ ^4fe <a-*H14 -fi-efl^ 44^44^ Rc ^ Me.-*** Y ^ K, PPD. PPT3 ^-°H 4*fl ^144^-. ^ 

^4°il 6: ^Ni ^^.(Synaptic density) ^7} 

C57BL/6 mice (9^3. 25g 451) Sj 44°fl ^i^olE. Rc £fe M c, BEfe YSrKtl mg/kg4 

SLfe PPD E^r PPT* 0.5 mg/kg4 4^5- 4^4 "All 1 44 ^4434. 4«1 *1 34 4* 4#431 44 *1I44 
33 4 -g- -g-e)44 444 4^ rfc4 (synaptic vesicle) 4 44 3- 4-§-4fe 4 ^£44 a] (synaptophysin) 4444 
oj.g. ^ s.o] 44(Cat.# 902 314. Boehringer Mannheim, ^r°i)* 4-8-*>4 *H^€ *3i LAS 100 (densitometer, 
Fujifilm. US-) 4 44^4 #^.2.3. 4^445514. 



=l 44 £ 7a ^ 7b°M * 4fe 44 ^3^444 WG "S^Hfe £4^4 PPD Si PPT* f- 

0^1 €4<>lHfe *A*HM *1^3.4°144 #7>453 6.B1 4444fe t 447> 4444 &5*4. o] 44 

^7j-o.s ppd. PPT *4 HS. *47> 44 4^l3E^ 4^ ^7>44 3* 4444. 2.4. 4^1 

Rc SLfe Mc, £fe 44* Y £fe K* ^44 4^151 444 44* 444. 

^a] 4 74 a] of] 7: bbb 

44 -frSJ S}^*** ^*flHH 4444 °fl BBB* ^444 44* 44vfl^ ^*>7l JH«fl 4^-4 

Ca^l 1) ^2: 

(!) ^14^A>ol£ A]S4 « ^ 

^Afli.A> 0 lS(Ginsenoside) Rgl4 Rbl(ICN, °1^")4 1 mg/m« "MS^SU ^ WW ^ fe^7> A 

401 0204 06 1.0 US/ml °J -g-^* 4^4^4. °1 -§-^ 300 ^* #4^^ - «i (speed - 

vac)^^'^* "3=21 oH)£v^E^ 7>S>^ 0.3 m«2l ^2^^4. S**«? 20 (d^r HP 

LC « 2 J (Zorbax Eclipse XDB-C18, 2.1 mm x 15 cm)4 ^ ^#7) (Mass selective detector)?]- 
LC mass [Finnigan LCQ DECA (LC/MSn System) H WW ^^S4. 4 tfl^V ^e] ^^4 « 

#25* 4*4 24: 
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- Sfi:*<>l**r (25 %:75 %) 

-rr^r: 0.5 ml/g 
b)H3] *fl^- 2.1 ^ 

3# [M+H] (m/z) 801, [M+H] (m/z) 823 ^ ^ (m/z) 643°-3. R g l^§- ^ ESI SIM ms 

[822.40 -825.40] 2) 

Rbl3 3%= 

^•tf: "&°]^r #n^<*} ^ oHSMS* 20 % 90 % t 1 * (t 1 ^ 4^: 5& 

(20 %— 90 %) , °1 ^ 2«-?> (90 %—20 %) ) 

■S-^r: 0.5 m«/€- 

3)HS] Al^V; 5.4 * 

3# [M+H] (m/z) 1109. [M+H] (m/z) 1131 ^ °}-& (m/z) 325/365-°-^. Rbl* ^<?!$ * ESI S 

IM ms[ 1130.50 - 1133.50] S] 3#*r°] 

(2) *^ a].s.£] S ^ 



^AfliiA>o]= R g i4 Rbl^] 1 mg/int »Hl£^lS SH«H ^ -£-£7} o.l, 0.2, 0.4, 0.6, 1.0 PSM 

o] -g-oij-g- *)]2.S]-£cK o] -g-oi; 300 i^E.^ifliAl ^JlAl^l 100 M«S] 

7>«>J1 l-^li (vortex) S. ^e>Sc]-. °1 ^-^oll 44 200 °M]S.MH^-i- 7}v}jL 5^ 7 J ^^l^S. ^ 
3,000 rpmOlH 20-&4 ^-g-e]1&4. ^ 270 fl«fl" ^H.. iSH*] ^tf ^JlSlOl 270 °H)EMS. 

!-§- 7>*H 7(2:^^ 4^g- ZL 20 (1)4 LC mass ^r^W 



2) «^ 51 «r* -^^fl 



-§-^ i = e]-Zl-#el 2flH(Sprague-Dawley rat) (*)]■§> 250-300 g)# °fl*|3.3. 7^7)] *> r #l * cflS) ^^<H] 
^-M. (PE-50)S. ?H]E1» A^syegc]. -S^*** * 1 mg/kg2] R g i, R b l ^2]^^^ -§- OJ S* 

44 tflS] ^ Jg'Sj-g-^r^M (IV bolus administration)*} 53 4. 2, 5, 10, 15, 20, 30, 45, 60§-°fl ^3 

**W<M 300 vJLA*& €43 *3*H 100 vl2\ £5514. *#°s.+3 is\ ( 2 )4 -S^*} 

7)1 ^oJjA]S.» all 2 453 4. a]^. 20 ill* #n 14 4 -8- LC mass A^eHl ^<$Z}5L *±M}^\°}^ Rgl ^ Rbl 4 

tfl4*11 PPD S PPT* 3**r°1 €4^ mi^ -¥-^1 (^^1^a>o] = s| ^^.) iqa (tflA>^^ 



1^ A]S# ^A] <£°- 7>^7fl ^1^^- ^, ¥-7)11- $ j 5 . ^ ^-S (Fa 

Icon) fr«°fl c]"A] ^-7fl# 5§^«r7fl ^^4. o] ^*o\] ^ ^aj °-7flS] 2»fl°)) ^1^111 4*fJZ 2: 

5^^7l (Ultra-Turrax T25, JANKE& KUNKEL IKA - Labortechnik) S. ^r^Q-s}^. °1 3,000 r 

pm°flAi 20^-4 ^Aj^-e)*^ Aj-^oji o$ 300 ^s. ^sfl ^3)= -^oflAi ^ ^JZ^V oHlS^Hl 300 fdS. 7fl 
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^$4. o] 20 fd* l4 LC mass ^i^ofl ^Iv^o] x= 4 n tflA>*l)S] i]^ ^ 

b^JI Hi^! 1 ^ -i"^ " ^ ^ 371 S 44^55(4. 

S^i^Hs. Rgl ^ Rbl <i] -g-e) ^ ^aH is] (i)4 ^-i, zl tflA]*fl p PD «J ppt<^1 cfltb £-3 S?14 

4 -§-4 ^4: 

PPT4 3* 

°]%-# - <>HHl%:t 6 l*4 (25%:75%) 

■fHr: 0.5 ntf/g- 

3]EL4 Sfl^ Al^> : 2.1 * 

' 3# [M+H] (m/z) 477 3 [M + Na] (m/z) 499S. PPT* «K1^ * ESI SIM 2.^ [497.50-500.50)4 

PPD4 ^ 

ol^V. o^itlE|4 IM^t ^l^ofl tfl?!- oHlS^lm^ 20 % 90 % T 1 ^ (^"fl 5£- 

4*1 (20 %—90 %) , °1 4- 2-g-llr (90 %-»20 %) ) 

-fMf: 0.5 m«/£- 

3^3.S) *fl-rT Al^>: 7.1 £ 

3# [M+H] (m/z) 447 ^ [M+Na] (m/z) 469S. PPD* * ESI SIM S-^ [467.50 - 470.50] 3 41 

(#7*1 3) ^4 S *H4 

(1) Rgl, Rbl, PPD ^ PPT4 ^ 

H «>HB* (K braln )* 4*3 14 £o] H * *51(C meai , braln )3 * $5 *^(C 

m ea„. pl as ma ) S] °]S- ^ &4. 

C 

mean, brain 

•"^ brain "7^ 



' mean.plasma 



3 Si Hi 35 *5L*r 0-t o|3* ,S t 1 * ^ 5*4. 44*1 #^2] 

*i °m* (iw^ )£ 24 2°i « ^ sa4. 
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2 

fc^- dt 

^0 

t _ MJC b 

fV . . t AUC pll 



£ ^AHloflAi 7 fl^V LC-mass %tt<* ^A, 1 mg/kg -§-^ R g i ^ R b l* SD31 2flH<Hl ^ 2: 

. 31 X)g. ^^l^olH. Rgl^f Rbl SlH^r iflSl-S ^- g-E} 5j £t}(;£ 8 a 8b). S« °1 #71 S 

D31 eflE^jf^ ^° ^o«a15.S.-?-e1 =r iife Rgis)- Rbl *£^r 44 50 ng/mi ^ 100 ng/me^lSi^ 

(51 9a ^ S. 9b). °1 *?H3* ^4^>«lH. ^ Tfl 3-g-« ^ 

a^-, 1 mg/kg -g-*^ Rgl ^ Rbl* SD31 ^ 15*«l ^3 A l-§- ^°fl A i LC-mass^* 

PPT^l- PPDS) ^ 5a$t} 10a ^ 10b). 

(2) ^ ^!4^>°1^ Rgl * Rbl, PPD ^ PPT^ 



^l^)^>ol= R g i ^ Rbl-g- 1 mg/kg -g-^S. SD31 eflSofl ^<^*>ji ^ * ^ ^^^>o] = R 

gl ^ Rbl4 3*13 ^51 ^o}^ ^ SL Ma ^ lib*)- ^A. 5L 11a ^ llb<HH Ji^l. ^Sfe ^#51 

o^d) u)-E)-uH$i^, 60*^1 «l«fl "fl^ ^S*^- (5.8 % °1*V). a* 

-4<:>1^ Rgl^Rbl^ <£&k tfl^>#S| ^-5L» ^#3)- ^2:3) ^ PPT (Rbl3 3* tfl^>#)* *ll 

^sfjl^ ^^-oll cfltft ^2:2! ^ ^£H|r 15 % 44*1 °lt PPT* Rbl^ tfl^V^l, 3 *fl i^]- i= 

Rbl ^ Rgl4 ^ flWm ^3- 2 SKlS}^. ^ ^SJ ppt ^ PPD^ ^A]^ ^-i ^ 

o)^ £ 12a ^ 12b°fl AA ^0.1^, PPT^I m^S? # *£7> 71^ -H-A>S>^c^. 
1 2S. ^aV^- PPTSl ^ol^*^ 130±46.4 %3- ^^-S^. 



^14iiA>olc Rc ^ Mc , ^4^V°1^^ 7>^s(|aV#°1 ^# Y, K, PPD, PPTfe c ^ s-^ * 

^g^^. eVjj. -^^z^^-a- ^VaI^dI, ^A}^45L^ ^1^^ D JEt ^7>a]^ s^°V o>TJ|e^ 7 0 v^tl 4** ^4 

(57) f,^ 
1. 

1 
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^7) 

* R'£ H £fe Glu-Glu°)31, 
R 2 H Efe 0H°1 jL, 

R 3 fe H, #-¥-3^, Ara(p) - Glu Ara(f) - Glu 0 ! 1 }. 
2. 

4H*>s. el * (PPT) °J . 
3. 

*l l *4 sa*H-H. 

5. 

*fi l 5ft°H. 

3^3 *«1 a -Al3e]Ellols(a -secretase) %-8# ^4"* v+E^* *3 «S §}*r 
^T 1 * 6. 
*H i *<H Jfl°H. 
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^7) J3 - a) fie) 6)1 o) 2: ({3 -secretase) #^ ^ ^1 t4t <4e}^-§- S-^jo £ sf^ 



£g 1 



* 118 = 


Ab^^J B103{ P8/8K) 




<oJ 140 - 
5 120 - 
_ 100 - 
? 80 J 
rj-J 60 i 
KH 40 - 
FF 2Q " 










■X. 


> p 


S. 

£ T 





£^ 2 



PPT Dose B103(8K/8P) 



* 118:8 

«J 140.' 



E 1» L 

r>J 60.0 
KH 40.0 

S ^:8 

























































i 




?■& 

•'?s 




1 
















"V 






















•-.;'3f- 










































■ f • 




:. it: 





























^ .jP ^ ^V 9 
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^ 3 



H202^E| B103(P8/8K) 



rt-j 



600.0 
500.0 
400.0 
300.0 
200.0 
100.0 
0.0 



■ - 



3E^! 4 



Straurosporin^ai B103( P8 / 8K ) 



250.0 
£j 200.0 
5 150.0 




5^ 5 



Con PPO PPT POBu 



sAPPa 



1, 160 

^ 120 

rN eo 

KH 

^ 40 



Con PPOIuM PPT-luM PDBu-1uM 
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£fc 6 

4- 01 £ 





70 ■ 




60 - 




50 ■ 




40 « 




30 - 






-< 


20 - 




10 - 




0 - 






Ctrl 




Rc 




Mc 




Y 
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CM PPO PPT 



£^ 8a 





10 °-q 




9(H 








70| 




6(H 




5 


5<H 


<0 


40-^ 




30 : 




20 J 




1(H 







2.06 



0.11 0.53 0.75 



1.25 



1.76 



2.74 



^ 8b 



100-q 
9CH 
8frE 
70 
60 

i 

50-Ti 
40 
3tH 
2(H 
1(H 
O 



5.41 



0.17 



1.28 



1.99 218 

2.88 



3.79 4.35 



6.47 
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£ T S 9a 



Rg1 «9l A|£ 



16000000 
16000000 
14000000 
12000000 
3" 10000000 
B"J 8000000 
6000000 

2000000 




0.2 0.4 0.6 0.8 1 

fe£(ug/ml) 



9b 



Rb1 *IS 



y = 2E+07x +949963 
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£^ 10b 



10tH 

=3 

**3 



5 



7.05 



6.91 



01 234567B 



AI2»(S) 




lib 



1 .40E+09 
1 20E+09 
1 jOOE+09 
8.00E+08 
6J0OE+O8 
4J0OE+O8 
20OE+O8 
OOOE+00 



Rb1 



30 40 



-plasma 
- brain 



50 



70 
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PPT 




30 40 



• Plasma 
■ Brain 



51*3 12b 



2£+10 
1£+10 
1£+10 
1£-M0 
8£-K)9 
6£*09 
4£+09 
2£-K» 
0£+00 



PPD 



-Plasma 
- Brain 



10 



30 40 



50 
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